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Forthcoming Papers
I. Refanidis and I. Vlahavas, Multiobjective heuristic state-space planning
Modern domain-independent heuristic planners evaluate their plans on the single basis of their
length. However, in real-world problems, there are other criteria that also play an important role,
e.g., resource consumption, profit, safety, etc. This paper enhances the GRT planner, an efficient
domain-independent heuristic state-space planner, with the ability to consider multiple criteria. The
GRT heuristic is based on the estimation of the distances between each fact of a problem and the
goals. The new planner, called MO-GRT, uses a weighted A∗ strategy and a multiobjective heuristic
function, computed over a weighted hierarchy of user-defined criteria. Its computation is based on
sets of non-dominated cost-vectors assigned to the problem facts, which estimate the total cost of
achieving the facts from the goals, using alternative paths. Experiments show that a change in the
criteria weights or scales affects both the quality of the resulting plan and the planning time. The
proposed approach can easily be adapted to other modern heuristic state-space planners.  2003
Published by Elsevier Science B.V.
S. Li and M. Ying, Region Connection Calculus: Its models and composition tables
Originating in Allen’s analysis of temporal relations, the notion of composition table has become a
key technique in providing an efficient inference mechanism for a wide class of theories in the field
artificial intelligence. This paper is mainly about the consistency-based composition table (RCC8
CT) of the Region Connection Calculus (RCC) raised by Randell, Cui and Cohn. First we show
each RCC model is a consistent model of the RCC8 CT. Then after an exhaustive analysis we show
that no RCC model can be interpreted extensionally anyway and hence give a negative answer to a
conjecture raised by Bennett. All these results are given in an ‘extensional’ RCC8 composition table,
where we attach to each cell entry in the RCC8 CT a superscript to indicate in what circumstances
an extensional interpretation is possible.  2003 Published by Elsevier Science B.V.
E. Giunchiglia, M. Narizzano and A. Tacchella, Backjumping for Quantified Boolean
Logic satisfiability
The implementation of effective reasoning tools for deciding the satisfiability of Quantified Boolean
Formulas (QBFs) is an important research issue in Artificial Intelligence. Many decision procedures
have been proposed in the last few years, most of them based on the Davis, Logemann, Loveland
procedure (DLL) for propositional satisfiability (SAT). In this paper we show how it is possible
to extend the conflict-directed backjumping schema for SAT to the satisfiability of QBFs: When
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applicable, conflict-directed backjumping allows search to skip over existentially quantified literals
while backtracking. We introduce solution-directed backjumping, which allows the same behavior
for universally quantified literals. We show how it is possible to incorporate both conflict-directed and
solution-directed backjumping in a DLL-based decision procedure for satisfiability of QBFs. We also
implement and test the procedure: The experimental analysis shows that, because of backjumping,
significant speed-ups can be obtained.
Summing up: We present the first algorithm that applies conflict and solution directed
backjumping to QBF, and demonstrate the performance of this algorithm via an empirical
study.  2003 Published by Elsevier Science B.V.
C.J. Veenman, M.J.T. Reinders and E. Backer, Establishing motion correspondence
using extended temporal scope (Research Note)
This paper addresses the motion correspondence problem: the problem of finding corresponding
point measurements in an image sequence solely based on positional information. The motion
correspondence problem is most difficult when the target points are densely moving. It becomes
even harder when the point detection scheme is imperfect or when points are temporarily occluded.
Available motion constraints should be exploited in order to rule out physically impossible
assignments of measurements to point tracks. The performance can be further increased by
deferring the correspondence decisions, that is, by examining whether the consequences of candidate
correspondences lead to alternate and better solutions. In this paper, we concentrate on the latter by
introducing a scheme that extends the temporal scope over which the correspondences are optimized.
The consequent problem we are faced with is a multi-dimensional assignment problem, which is
known to be NP-hard. To restrict the consequent increase in computation time, the candidate solutions
are suitably ordered and then additional combined motion constraints are imposed. Experiments
show the appropriateness of the proposed extension, both with respect to performance as well as
computational aspects.  2003 Published by Elsevier Science B.V.
J. He and X. Yao, Towards an analytic framework for analysing the computation time
of evolutionary algorithms
In spite of many applications of evolutionary algorithms in optimisation, theoretical results on
the computation time and time complexity of evolutionary algorithms on different optimisation
problems are relatively few. It is still unclear when an evolutionary algorithm is expected to solve
an optimisation problem efficiently or otherwise. This paper gives a general analytic framework for
analysing first hitting times of evolutionary algorithms. The framework is built on the absorbing
Markov chain model of evolutionary algorithms. The first step towards a systematic comparative
study among different EAs and their first hitting times has been made in the paper.  2003 Published
by Elsevier Science B.V.
T. Schetter, M. Campbell and D. Surka, Multiple agent-based autonomy for satellite
constellations
Multiple, highly autonomous, satellite systems are envisioned in the near future because they are
capable of higher performance, lower cost, better fault tolerance, reconfigurability and upgradability.
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This paper presents an architecture and multi-agent design and simulation environment that will
enable agent-based multi-satellite systems to fulfill their complex mission objectives, termed
ObjectAgentTM. Its application is shown for a distributed aperture radar mission, although its
applicability spans many types of missions. Required spacecraft functions, software agents, and
multi-agent organisations are described for the radar mission, as well as their implementation.
Agent-based simulations of mission case studies show the autonomous operation of the multi-
agent architecture, which can then be used to build, evaluate and compare autonomous software
architectures for multiple satellite systems.  2003 Published by Elsevier Science B.V.
M. Anderson and R. McCartney, Diagram processing: Computing with diagrams
Of the set of behaviors that will be required of an autonomous artificially intelligent agent, a
somewhat neglected member has been the ability to deal with diagrammatic information. We describe
a theoretical and computational foundation for machine processing of certain forms of diagrammatic
information and show its usefulness in enabling a system to draw inferences from diagrammatic
information, make decisions using diagrammatic information, learn from diagrammatic information,
solve problems posed diagrammatically, and communicate diagrammatically in a variety of
domains.  2003 Published by Elsevier Science B.V.
U. Furbach, AI—A multiple book review
T. Sandholm and S. Suri, BOB: Improved winner determination in combinatorial
auctions and generalizations
Combinatorial auctions can be used to reach efficient resource and task allocations in multiagent
systems where the items are complementary or substitutable. Determining the winners is NP-
complete and inapproximable, but it was recently shown that optimal search algorithms do very
well on average. This paper presents a more sophisticated search algorithm for optimal (and
anytime) winner determination, including structural improvements that reduce search tree size,
faster data structures, and optimizations at search nodes based on driving toward, identifying and
solving tractable special cases. We also uncover a more general tractable special case, and design
algorithms for solving it as well as for solving known tractable special cases substantially faster.
We generalize combinatorial auctions to multiple units of each item, to reserve prices on singletons
as well as combinations, and to combinatorial exchanges. All of these generalizations support both
complementarity and substitutability of the items. Finally, we present algorithms for determining the
winners in these generalizations.  2003 Published by Elsevier Science B.V.
Special Issue on Planning with Uncertainty, edited by Tom Dean, Craig Boutilier and
Sven Koenig
A. Cimatti, M. Pistore, M. Roveri and P. Traverso, Weak, strong, and strong cyclic planning
via symbolic model checking
C. Castellini, E. Giunchiglia and A. Tacchella, SAT-based planning in complex domains:
Concurrency, constraints and nondeterminism
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R. Givan, T. Dean and M. Greig, Equivalence notions and model minimization in Markov
decision processes
K.-E. Kim and T. Dean, Solving factored MDPs using non-homogeneous partitions
O. Madani, S. Hanks and A. Condon, On the undecidability of probabilistic planning and
related stochastic optimization problems
S.M. Majercik and M.L. Littman, Contingent planning under uncertainty via stochastic
satisfiability
Y. Sun and R. Fisher, Object-based visual attention for computer vision
Ph. Jégou and C. Terrioux, Hybrid backtracking bounded by tree-decomposition of
constraint networks
M. Shimbo and T. Ishida, Controlling the learning process of real-time search
V. Ha and P. Haddawy, Similarity of personal preferences: Theoretical foundations
and empirical analysis
I.A. Stewart, The complexity of achievement and maintenance problems in agent-
based systems
G. Widmer, Discovering simple rules in complex data: A meta-learning algorithm and
some surprising musical discoveries
A.C. Nayak, M. Pagnucco and P. Peppas, Dynamic belief revision operators
R. Pino-Pérez and C. Uzcátegui, Preferences and explanations
